Effect of inhibin on activators of protein kinase-C and calcium-mobilizing agents which stimulate secretion of gonadotropins in vitro: implication of a postgonadotropin-releasing hormone receptor effect of inhibin on gonadotropin release.
To further characterize the subcellular mechanisms by which inhibin suppresses GnRH-stimulated gonadotropin release, anterior pituitary cells from adult male Sprague-Dawley rats were treated on day 2 of culture with or without purified 31-kDa bovine inhibin (1-300 pM) for a further 3 days. On day 5, the pretreated cells were washed and incubated in the absence or presence of various secretagogues for 4 h. At the end of the stimulation, the media were saved, and cells were lysed for measurement of both extracellular and intracellular FSH and LH by specific RIAs. Released hormone was expressed as the proportion of total (released plus intracellular) hormone that was available for release in each case. This manipulation of the data corrects for the differential effect of the inhibin pretreatments to suppress intracellular FSH before the stimulation period. Pretreatment for 3 days with inhibin suppressed the proportions of FSH and LH released during 4 h in response to 1) phorbol 12-myristate 13-acetate (100 nM), an activator of protein kinase-C, by maxima of 48% and 53% with inhibin median inhibitory concentrations (IC50) of 17 and 18 pM, respectively; 2) mezerein (100 nM), another type of activator of protein kinase-C, by maxima of 49% and 50% with inhibin IC50 of 19 and 20 pM, respectively; 3) high extracellular K+ (60 mM) by 42% (P less than 0.01) and 38% (P less than 0.01), respectively, with 130 pM inhibin; 4) the calcium ionophore, A23187 (100 microM) by maxima of 54% and 56% with IC50 of 18 and 17 pM, respectively; and 5) GnRH (10 nM) by maxima of 52% and 53% with IC50 of 18 and 19 pM, respectively. However, inhibin had no effect on the proportional release of gonadotropin induced by melittin, an activator of phospholipase-A2. Finally, inhibin had no effect on ACTH release either under basal conditions or in response to CRF (10 nM), phorbol 12-myristate 13-acetate (100 nM), or A23187 (100 microM). We conclude that inhibin suppresses the stimulated release of hormones from gonadotrophs in part by a mechanism common to both gonadotropins that is independent of the previously described inhibitory effect of inhibin on the GnRH receptor. The results are consistent with an action at a site(s) beyond the GnRH receptor, such as protein kinase-C and calmodulin.